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{1 Mortalities—1961

~. of Sask., Regina
/In sbout an hour and a half. with aJl

© members of the family assisting, 94

birds of 22 spectes were picked up in
the vicinity of the tuower (sce table
1). Of the 22 species, 13 different
kinds of warblers and three kinds o
vireos were represented.  Red-ejcd
Vircos made up 51 per cent of the
total. There were 18 males and 24
fomales; 12 of the males and 14 of
the females were immatures (as ind-
cated by skull osstfication), yielding
3 ratio of 38 per cont adlt to 62 per
cent immature. These figures ind;.
cate a fairly wecll-balanced popula-
tion with possibly fewer adult males
than normal, sugaesting that some
males in the popuiation may have
migrated earliecr. At any rate it
scems that all members of the mig-
ratin2 population werce equally af-
fected by the mortality at the tower
and that the total species sample wag
random. The preoonderance of im.
matures in the sample (55 per cenyy
is of intcrest in view of the observa.
tions >f Brewer and Ellis (1958) that
adults predumunate in fall kills.
Kemper (1958), in discussing a kil
of 1525 birds involving 82 Red-eyeq
Vireos and 25 Philacde!phia Virzos,
notes the abscnce of the \Warbling
Vireo in his sample and raises the
question of whether some spectes are
less prone to acciudents. [t is curious

21
ter, Seplember 3, 1961

Number Age and Sex
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that alihough one ol the thrce night-
roosting birds which [ captured by
hand in the cvening of Scptember 2
was & Warbling Vireo, nonc was:
found at the tower. In a later report
on other kills, Kemper (1959° notes
that wood warblers and vircos “are
the hardest it The present data
certainly support this point.

1t is of considerable interest to
note the presence of {ive species on
the lis2 which have bueen considered
«rare” (Solitary Virco. NMourming
Warbler) or “very rare” (Phadadel-
phua Virco. Counnecticat Waro!er,
Bay-breasted Warblery in the Re-
gina district (Belcher, 14961y, The
anumber of Bav-breasted Warblers
(nine per cent of the tnal of warb-
lers) suggests that a reviston of the
status of ‘hus species as well as
others mMay bLe necuvss>ary jor the Re-
gina area. Nu doubt the ditGentoy of
identification of species has helped
1o account for the :carcitv 1 Regina
records. However, remonal rarttwes
have been recovered from other TV
tower mortalitics,  cu.  Aemper
(1638:6) ~tates: “Almont astomishing
is the larze number of vd Conneetr-
cut Warnlers These had alwav, been
constdered among the rarest ».f tran-
sient warblcis: I have practically no
previotlis substantial sight roconds of
these 1IN five vears.” One spevies re-
corded 2t the TV tower, M Gilla-
vray's Warbier, may now be aaded to
he Birds of Rezina List (Iiiicher,
1761) . s12ht records of Ui speClea
(back=d by actarled notest had pre-
vious.y beon made by Frank tiraz.oer
at Heana ore May 280 oo omaley,
August 25, 1960 (sox o doter-
mined). and August 25 1955 (maled
These bhitds v cre observed &0 fironer
in shrubbery near the Mu-oun~ and
in the Legilative Grounis opers
commun . Sept 30 1350 G-
vray's Warbicr 1s the wosorn coun-
terpart uf the Mourming Wars or (aee
Peterson, 1UG1,, breeduns o >3 kat-

chewIn tn the Cvpress Hlinos sonere 1t
1s reRacasd as CcoanmonT o Guartfees
(1900 The i ecrnans of U Nace-

Gillhivray '« Wartor, Cooney iy 1)
Warbier and o Lav-Breate s Wordhor
were proe.ervea, aithough 'fav aere
N peor coenaitiun, suppin, and bLadly
chewed by enickets

Apparentls a ma,ority of *he Lirds
were  Killed  comctime  dicing the
morning of Scptimiboer 2 whica 1t was
mning

CKCK-TV employee, Harvev Gay,
stated upon query that whe:, he ar-
rived at the station abou! 8:30 that
raorn.ng he noticed a fcw bird- Iving
dead on the parking 1ot and one hve
but dazed bird which he removed
Irom the path of vemicles. Upon comn-
g out al noon, nowever, he noticed
that there were far more birds in
signt. AMrs. Jean darrison, another
cmployee, suid that when she arriv-
«d  the sanie mormung she hadn't
noticed any birds, but she pointed out
tnat he had been an a hurry to avord
tne rain whicn was falhing at that
time. She. tno, was mipressod by the
nwinber of birds an sight when she
came vut ai noon.

These observatinns were supported

by our own obscrvations of the fol-
towiny dayv: a few of the dead birds
which we picked up on September 3
were stuck to the urcund ard had
mwnd in thar feathers, one bird even
had large clods i mud on 1's t1o0es
Several had been found  Leneath
shrubbery. 1na manner sugoosting
that they had. as erpoled biras, at-
templed ta seer shelior The weather
it the mornans of September 2 was
especidily  untavorable for sinall
berds The Dowina weather station
reported for that dav a massive cold
front which moved {rim north to
scuth aath low  temperatures, ran
and wepd at Reoina A hight ram el
fremy 330 asn to 10 3w m o the teme-
trature drocped from 39 derrees at
Juu am tao 86 dedrors at noon The
weol which had neen §-SE at 13
mph, stafted sadiddents o N 3t 30
mpl,oqusting to 30 anpr. at 330 am
wilth g resultant swina-chatl ¢ apout
U dezress The temioerature rosc
Kradually  alter noean, tnen cropped
ugmin 15 36 dezrees o oermght ang the
waind contirved overnght Throuph-
nut the mornmy it had becn very
clouday with a ceihin of 800 (e
Absut 1900 am o1 that dav 1 had
vobiced an oYundarce of simall birds
abe My homce winere there are not
UnHalvoomany, and vas espooially
strust by the sinr of a Leas: Flive
ratcher sitting on bare oround as o f
very tired It the birds were snamnly
killed in the carly morning, and dayv-
tene cotlision of tirds at a tower has
bueen reported by Komner (1939). 1t
may be supposc. that they flow invo
tae TV tower and . suy wares whiie
pdartiv bhinded Ly the rain and swopt
by ne wind These ragrants may
have been attempling to land during
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e storm, sccking haven in the
ushes and rows of trees which are
wxated on the station grounds, and
‘hich stand out :n an otherwise trec-
s plain. On Scptember 3. while we
ere Jooking fur decad bLirds, we
oticed an abundance of live vircos,
carblets and Lparrows i thi: shrub-
ery. All o1 e virds which we pick-
3 up were {fuund within 500 fect of
1c tower, main!y withhh 300 {cet,
‘ith a predomiaant number being
wund in the souilfeast guadrant ol
¢ area strrounding the tower and
ver a2 dozen on the roof of the sia-
on. This suggests that many were
illed while {1ying at very jow alti.
ide. Brewer and Eillis (1§38) have
bserved an association between
vortalitics and the arrival of a cold
-on!, due cither to a2 {ront dcamminy
ack :(nd Lulldin: up concentrations
{ birds or prewcang a flow of air
iding movement No doubt the ¢on-
antration of tra.m the Regina arca
-as Lbrousnt about by the advancing
Jd front; the Jow cloud cover un the
wrng ot the second of Sepromlbor,
1Ie Jow temperatare ant the wandd
clocity ali comianed o produee a
tanon porilous ta smail hinds Sueh
cambiniation ap: cars o be rare in
us vicity . Jack Ungser, Coounads
permtendeat 28 CKCK, stated that
¢ had never Lefore seen s many
irds Xitled at the wower.

On Sepromber 10, 1968,
y e putieer of magprast. an the
caind arca Dou: and Dot Wade,
rank Braszwr and ! dectdod o chieck

nprossed

wotower zcam We arrnverd at v 3U
mooand wcere aomddie' Uy anare
1at a kil had octurred o oacad

irds Were aian Lorg oon e Adrive-
av and parking Lot The toar of s,
+about an hour and a3 half, picked
23 113 biras conprane U socies
wce table 20 Since Elur Fon and
rank Brasier had check od the tower
1 the provious day (Saturcas . Sop-
‘mber 9. 3% was (lear that U mor-
hy had cecurrad overnnt or an
¢oearhy meriung In corrl o it
I of the previous Weck o
o be ttle associatior watt sag-
cr data The vwand on Satuwrdas
rering varnied from 15 to JuonLph,
' to 12 mph overnight and 1T nion
nday morn:ng woith a gircction ol
in the cvenirye ond N-NEoan toa
OrMINg, (N etmizht gt was .o oreast
1"h aito-ccvar, PR PR LTV
13.000 ‘ot

(S IVIVIE AN
bivsn =
wr.

Suitie

Twn culd (ront,
noved through the arca, one at

P
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6:00 am. on Saturday. the second,
Letere noon on Saturday; thercafter
the temperature gradually fell from
71 degrees to 53 degrees at midnight.

Eight spcceies additional to those
found n Scptember 3 were recover-
et fthase species of table 2 listed
with -crentifie names), but 10 species
found on Suvptember . 3 were not re-
corded in thas casualty hst. Again, a
fow species recorded as rare at Re-
mna (Belcher. 1961) were recovered,
notably Bav-breasted Warlbler ang
Lc Conte's Snarrow. Because nearly
all of the bitds were in perfect condi-
tion an as.orument of specimens was
submittad  to  the Saskatchewan
Museum of Natural History, hence
data on sex and age has not been
tabulated fut ‘his serics. However,
in same coses stemficant data are
available The adult-munature rauo
Wasr nearly cquals ot Ju birds that
wore checkoed, 36 were adults and
40 were emmatures. Sume  specics
showed desproporticnate ratos, for
exampic. v vut of 11 Blackoolt War.
bives sl were checked wore wrma-
tury - o ton: ant ol four on September
3) O e other hand. oy one out
ol 15 Yollony Warblers wax an ymn-
matnre (hwe out ol 10 on Septembeer
3) These o data suzrgzest a diffecrennal
MILration an these sHecies. Sex ratios,
s lar as this farmatial 15 avadd-
able, were nonmal, ¢ 2, seven aduly
male 1o soven acbult temale Yellow
Wt biers, but the Ovenbicd showed a

TADBLE 2
Birds recovered at TV lower,
September 10, 1861

Cpnros Numbe,
Commen Sape Capella galiinago i
Mauow Woon Trogiudurcsy e-don 1
Sarv oy Theasn, fh I wochda ustulsts 9
Gea. ne of Theush, Mirksxechla aumma 4
Betao o Maeos 2
Bra « aont-M0 e Warbler [
3 Do Marbhice . 10
Cronie o nvesl Wactder Vermivors celaia  §
Y ca M b 18
h Y BN Mo b
| VRPN N Woaraber 2
1 . Moarbtor . 13
i'e i wwatuur ODdndroica palmarum Y
dpvinoey . 14
Y. . ethr ot P |
A ran Kaedstar o L 2
Sav mmah Spatrorw 1
Lo L e L Sy arrea, Passerherbilug
Cante b 1
Vimant 3 rsow  Powecetes grarmineus )
en vin v Strottow 3
-—
TOTAL - 1)
-

-————— -
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surprisingly high proport:on
males, only one adult Leing |
the samplc together with w
and six immaturc {cmales.

Most >f the Lirdz were foung
southwusl quadrant of a airc
tening o0 the tower, “Pwont
were 1ound oun the roof ol
ton, 79 werc [ound n the a
rectly west and south of the
ing, mainly within about 3
The cnlire north hadf of th
vielded only five buius. This d
tion s probably the result of
mg birds bemng blown samce ¢
m the direction of the wind. 1
with ihe wind dircct:on tur th
of the kill (N and N-NE). It
presumcd that these mgran
heen flying in a southerly du
but this wasx not ostuabli~t A
cyrpPrising thiat 0 Mmany wern
civxe to the hase i the tor
Lirds were actually stcikine
per end Of the tower nne wou
pose that manv of them wo
aarricd by the wind for a ¢
avie distance. Perliaps, as <u
fur the st Kail, iaost coilr o
curred gt rathor low [oveds

The total number of e,
these Iwo marialities (Sopter
and 10) 1> 30U (scc tabic 3). W
comnprise S0 poer cent of all
ces; the 15 Kinds which were
represent more than LWf of
Licrs Koo to Lav e aceurcsd
gma (Boicher, 1Y) Nate a,
varblers comiprised G4 per o
the total numbers founad o N,
ber 3, and a surprieang 71
of the total on Seoteinbe e 1o

lale in the aftvaneen of Ner
10 1 had an cppoctunmin Lo
pricf eheck at e TV oaaor o
nut found cnbsy one Roed-eve
and two Sovannah Spoarre
enthy kelled thie nrchic b fore

The cvemng and gl ol Se
ber 18 ~comcd particalariv b
ots 10 ~mall bards, o Coda e g
adan lrom the nee et oo
drong vands cnd aoden o
Wond soke Teors toreat firos A
sgly. o0 Sepiemner 190 0
I cheekod at the Jieang ~ure
found the (odb o birds o o
dearly overnicht kalle

Pataii. Anas ecara
Geen-vinged Teal Anas caruimenar
Scta

amencan Coot. Fulics amees ana

Hans' Spartow Torwetenbug uaru'e

v e T T W g
D .
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«aturday. the second,
- ",.u ssturday: thereafter
- e kradusily fell from

-'.':‘: &3 degrees at midnight.

s Civs additional to those
» Seplember 3 were recover-
Lo species of table 2 listed
L otifie pames), but 10 species
n Seplember 3 were not re-
n this casualty hist. Again, a
civs recorded as rare at Re.
sjrher. 1961) v.cre reccovered,

Bay-breasted Warbler and
¢'s Sparrow. Because near!y
s birds were in perfect condi-
as.artment of specimens was
d to the Saskatchewan

of Natural History, hence

scx and age has not been
d fur ‘this scries. However,
. cases significant data are

« The adult-nmmature rauoe
wrly equal: of 6 birds that
orked, 36 were adults and

mmatures.  Sume  species
disproporuenate  rauos, for
10 out of 1) Blacknoll War.
it were chiccked were unma.
wr Gt of four e Septemoger
he other hand ondy one gut
cltoy Warblers was an ime
(1w out of 10 on September
¢ duta sugpast a differentiat
min these speaies Sex raties,

s this information s avail.
e normal, ¢ o, soven adult

seven adult 1emale Yellow
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surprisingly high proportion of fe-
males, only onc adult being fuund In
the sample together with six adull
and six immature fcmales.

Most 3f the birds were found in the
sguthwost quadrant of 2 aircle cen-
tering on the tower.  “Fwentv-enht
were tound on the rool of the sta-
tion, 79 were found n the arca di-
rectly west and soutn of the build-
ing, mainly within about 300 fect.
The c¢ntire north hall of the arca
vielded only five bi:us. This distribu-
tion is probably the result of colhd-
ing birds being Llown some distance
in the direction of the wind. Thas Dits
with ihe wind dircction for the might
of the kill (N and N-NE). It may be
presumed that these migrants had
neen fiyinp 1n a soutnerly dircction.
but this was not estabhishod. Tt s
surpriaing that so many were fourcd
close lo the basc ot the tower. [t
wirds were actually striking the unp-
per end of the tower one would sup-
pese that many of thom would Lo
cacricd by the wuwd {ur a crpswaer-
able distance. Poerhaps, as suopested
for the first Kill, mst colhs~tons oc-
curred at rather low levels

The «tutal nuaber of <poaes in
these two maortahities (Soeptemiuer 3
and 10) 15 30 (~ee tabie 3). Warbicrs
conprice 30 poer cent of all the e
e, the 13 Kinds which were tound
represeal tore than Lail of the woa -

163
TABLE 3
Combined list of species
Sora® Bay-bressted
Cemmon Snupe Wartbler*®

Blackindl Waililer®®
Paltn Washies
Ovensbrinad ®*
Cuonme ot Warbler®
M: uriing Warhler®
MacGitlaveay's
Warblere
Yellowihroat®*
Amciican Redsart®®
Savannoh Spacrow®®
Le Coente's Spsricw
Vesper Sparfow
Clav-colcrud  Sparrow®
Lin sin's Sparrow®®
Chestnutcotiared

Less: Flveatihee®
Huuse Wreen
Swawison's  Thrush
Gray-thechre.l Thrush
Sulstary Vireo®
Red-eved Viren®*
Phdadelphia Virco®
Black-and-White
Warbler®*
Tennvsue Warbler®®
Orsnge-crowned
Woerbler
Yellcw Warhlere®
Maensolia Wasblere
Muyrtle Waibler®® Longspur®
S:ngle ssteensk—Sep:. 3. no aster.sh—Sept.
10, «cuble aviernk—Srpt 3 ant 10

Harrs" Spirrows wore quite come
muon i the ~shrublery at e siation;
since thas sas the tarst record of the
species fue the scason 1t had clearly
moved an overngnt. In view or the
weather condrtions this seemed an
unusuaity o smalt Kl and  thas suge-
pests that voather alone s not suftr-
cient o acecunt for Jarse cascalies,
Prabably, the presence of larse num-
Lers of birds 15 an even niore neport-
ant fadtor.

Suth scemed 1o be the case ot Mel-
fort anere a large rumber of Lirds
woere ctepurted killed, anparently on
the <ne abommable mnt A news-

" P o

S
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<, but the Ovenbird showed a piers Known o Bave oconrped st Loe- paper acceunt - on soptember 20
gna (Boleher, 1961) Note acu thar >tated that 11T birds had been pieked
warblers compriscd 34 pur cont oof up an Mollort “apporenily Killed an
the tolal numbers found o Sootom - fhoang sram-U biseess Benldines o
TABLE 2 per 3, and & surprreas T ogar o cont the v essihly - becaise of the
- : . of the 1olal on Sontaiminr 1y heavy  smiene pall ovalvng the
.ff(‘b""d at TV tower, Late 1 the aft ( ) town ™ Googe U Anddorsan, prim-
September 100 1961 ate ¢ aftetneen of Soptemin r cpal f the MdHort Collc,aate, at my
10 1 had an cpporttr ity g make 2 e ; ;
Number AR - toainest hanaiv o son e e few spec-
mbe apsel checle at the IV ewor at Caren e ot Gt e
smape  Capslfa gallnago . ot fotmid onis A v . ens vhich haa eseaneed the disposat ¢
n. Trogiod ey sodin \ dk AU ELALRA I Ireo soatenr Those were Yot -ueihied i
Theush, Hii«nha usiviste 9 and twe Savannah Sparrow s appar- S peuchut (Spheraic: rarts
el Thrush, Mvimchia mimima 4 enthy Kaithod e gt g tore RANCE RS . Sy v~} Oy us)
Cores 2 Swainson s Thrinh Connecticut \ar-
a:v‘;_,warbx-v 3 Th(‘a('\”““: aud ne Bt TS bler, NMortic Warb or an . Yertow -
“,\:& \:‘mx . Vermivoras celar 12 1 ver 1 “.'."" part e i hosae Lroat b Lactor o st pacaod up
wtder - * ous to St berds L Coen the mormine of Septomiar 12, ap-
,,,u.“; b g [ e neet o crre e patunthyo e vidtuns of arse win-
\l'a.ufr'm" ? ’ vron woands and o denc oo nog cGenesoand these species wore Thougnt
et Dendrorca palmarem "’ ana .~Hl“’~v.1rnm fore  hires Nocord - Ly Al Anderson to reprosent the '
14 ' Ingly. ot Septembher 19 0 R 3U o Tre conunon specics i tite kall
at 1 | eheck.d Al the He a0 cataan and :
R. datart No doubt casualties are orourring
. b fand the Bibbavwaane Lires ©hich were
Suerow ) rarly ovetniehe bt at othor towers, Jack oirgaton,
wariow. Panerherbulug : ? feTie : Executine Director of the Canadian !
1owm  Posecetes (remincus : Prial Ansr wcura I o Auduvon Soc iy, George Ledimnzmam, v
Lputiow 3 G unged Teal Ands caraeindnis 1 un [_)UU'.: S'\'M\\n. Canaaior Woosule i
- Seva 1w Scrvice. and 1 lat occason o cneek :
XE Amencan Cont. Fulics armeri ana 1 Ad on Seotembor 23 the 430 {eer tower
Hamis® Sqjertow Zonotentis queru's 1o of the CBK radio tratismitiugg statiun
-
]
e e NI it adh taa IR el = T e thaie S0~ il st et i S codn s e o 920 hoadun B o aut
- e —
hidihenad - e Ty c - =y W > - - - -y » i —— A g W TSN TN S W T e W —_——
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watrous An old carcass of an Ear-
d Grecbe (Podiceps cospicus) and a
seent Swimp Sparrow (AMclospie
corgiana) were tound. Siation per-
onnel 1aformed us that in the past
ey had occasionally notieed  doad
drds under the tower. Bird watchors
usht 1o be slert o the possibilities of
atalitics a' this and other Lawers and
tructutys, ¢-pecially durning the fafl
nd sprinc migration. Infornmation vu-
ained in 1n1x way. in addition to pro-
-icding chistribution reeords and spe-
imens, may assist in further under-
tanding the basmis for these martah-
ics and thas 1n (inding ways to help
educe thi- annuai loss of songbirds.

——

AMERICAN GOLDEN PLOVER
N FALL MIGRATION
AT HORSESHOE LAKE

On Scptember 17, 1961, 1 cuserved
1 flock o 17 Amicrican Golden Plover
it Hor-c: ¢ lLake nortwvest of
vorkton Jiby o were stuawed an ace-
ail while a0 rest and flushed twice to

wie et markangs, AU et they
wppearcd penerally brown  above,
hroee mcmaduais havinr & distoct

olden e to ‘hewr upper part.. In
Tight, the lack of conspicusiss mark-
nEs Was ey doent-—there were no wing
yars, runr:: and tan were evenly dark.
and thore were o black asillars as
.n the Diack-Lellied Plaver

Checkene Stuane

Houston's st of

‘The ULitd. of the Yurkton disirnt”
(1949, Cas Field-Nat 583 215-2401)
md reoent assucs of the Blee Jay.
[ ecouldd find no record of  this
specics 1 fail nagration. However,
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st the TV

Audubon Ficld Notes lists numer-
ous obscivations {or nterior reLions
wiatlnn the tast fown reurs, the nearest
buog i South Dakotla m the aulumn
of 1958 and 196U In the gencral
summary uf the 1933 autumn wigra-
Lot celoerence 1s made to the con-
tmuaby mmercasing numoer of obser-
vations wlien imnmdwoate that more
idividuals are acserun ? thar tradi-
Lol wean negration 1oules in fave
our of partial or compleie overland

L hehts —Wakltiam Anaka, >panit Lake.

FIMTOR S NOTL ' v slwavs dithult 10
Avvast lloow iUCh g8t i DattuIny are 8ty
ally chier. Q. Miee 8 lach ! gond olartieny
and erud sovwmds Mo rartiv o caplam the ap.
At sincie of 8 ysse {E s antuicstung (o
s @ sthr of oo, that the Amer.
wan w tdon Placor cn.o Cmadered  un
gnen g the Riy s a0 v {2l magration,
a'th wgih Mutgdnat Lot ners Birds of Kepona
C1%% L yaes tall se tas 1 A enrfly a8 1y
Woe know o] ¢ varaf U v oy of U Golden

(ISP I
-y

Prover Lan by (ad an the Koo na afeae,
vee b 2 wan v Ot hhe 8 Ly Frank
Leacier 3 ) RO N ant e reud ot fyve,
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Bird Mortality at Four Towers in
Eastern North Dakota--Fall 1972

Michael Avery and Tom Clement

Deparmment of Zoology
North Dakota Swute University, Fargo 58102

INTRODUCTION

During the fall of 1972, bird mortality was monitored at four rowers in
castern North Dakow. The purpose of the studies was to determine how the
nature of the mortality differed with the geographic location and other features
of the towers. In this paper we report on che kinds and numbers of birds killed
and discuss some possible factors involved. Previously, there have been manv
published reports of bird mortality at towers in other parts of the country
(e.g., Brewer and Ellis, 1958; Stoddard and Norris, 1967, Laskey, 1969), but
relatively few from the prairie pothole region of North Amenca (eg. Nero,
1961; Lahrman, 1965; Pierce, 1969). We believe this to be the first derailed
account from Norch Dakota.

The study of investigations of bird migration and losses at the Omega
Navigation Station was sponsored by the Northern Prairie Wildlife Research
Center, Jamestown, North Dakota, through contract with the Dep.-tment ot
Zoology, North Dakota State University. Dara collected ar other tower sites
by North Dakota State University personnel are presented tor comparative

purposes.
DESCRIPTION OF TOWER SITES

Three of the towers (KXJB-TV, KTHI- TV, and WOAY- TV are focared

in the east-central part of the state and hereatter are referred 1o 45 the east

central towers (Figure |). The KXJB rower, 64 km 4 mur east of Gales-

—.

FIGURF 1 Location of tawer sites
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burg. and the KTHI tower, 48 km (3 mi) west of Blanchard, are separated
by a straightline distance of 8 km (5 mi). Bare, plowed ground surrounded
KXJB. while corn stubble fields surrounded KTHI. The rtowers are the two
tallest 10 the world, 628 m (2060 ft) and 629 m (2063 fr), respectively, and
cach 15 supported by three sets of nine guy wires. At KX]B, the sets extend
135 m 1425 ft) from the base of the tower in northeasterly, southerly, and
nurthwesterly directions, while ac KTHI they extend 442 m (1450 ft) and are
oriented easterly, southwesterly and northwesterly (Figure 2). Adjacent to

N

J

” XXi8
OO
153 m

KTHE
v/,
/
. Location ot the maonin ot the deadd birs veniected at the KXIB and KTHI

towers oshaded  areass Arrows ndueoate ponapal direcoan of

nocrurnai
migraney observed «t the Omega tower
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+ tower is a station building surrounded by a grassy area approximately
claﬁdinu() 46 fu) in radius (0.07 l%a, 0.17 acre). At KX]B, five-row shelterb:kz
border the northern and western edges of the site, approximately 450 m (1 3
ft) from the tower. A one-row sh}cllltetbelt extends east-west approximately

350 ft) north of the KTHI tower. o
SOO'I"::C (\WNDSAY t)ower, located 1.6 km (1 mi) east'of Amenia, is 368 m (1206
fc) tall and is supported by three sets of six guy wires extending 305 m (1’1(_)}10_0
ft) in northerly, southeasterly and southwesterly directions (Figure 3). is

terv e
3. H
L 153 m

OMEGA

{ 4 {
Fictrr ¢ Location ol the magonty of the dead birds collected at the \iY/DAY “:f
Uiniepa towers  Ohaded  arcas) . Arrows  mdiaate prinapal directon
nocturnal mierants observed at the Omega tower
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site was surrounded by stubble fields, but a 1.3 ha (3.2 acre) rectangular,
mowed, grassy area surrounds the tower and station building.

The Omega tower is located in the James River Valley, 3.2 km (2 mi) west
ot the James River, in an area that vanies from grassy uplands ar the perimeter
ot the site to senu-permanent marsh by the tower wself. The tower is 366 m
(1200 fr) wll and 1s supported by three sets of tive guy wires extending 305 m
£ 1000 fr) in northeasterly, southerly, and westerly directions (Figure 3). In
addition, 16 evenly spaced transmitting cables extend from the top of the tower
to a perimeter road 732 m (2400 fc) away. These cables form a part of the
antenna system. A gravel area 46 m (150 ft) in radius (0.62 ha, 1.5 acre)
surrounds the base of the tower and adjacent building, and three service roads
radiate 312 m (1025 fr) into the marsh under the three sets of supporting
guy wires.

All four of the towers are lighted in the conventional fashion with red,
non-tlashing, obstruction lights and red, flashing beacons. The KXJB and
KTHI rowers each have seven obstruction lights and seven beacons. On both
towers, the obstruction lights and beacons are positioned ‘alternately ac intervals
of approximately 45 m (148 ft). The WDAY and Omega towers are each
equipped with five obstruction lights and four beacons. On the Omega tower,
the obstruction lights are located ac heights of 36 m (117 fc), 123 m (403
ft), 207 m (680 fr), 285 m (935 ft), and 326 m (1070 ft) and the beacons
at heighes of 86 m (281 fu), 168 m (551 fr), 243 m (798 fr), and 362 m
{ V187 fr). The lLights at WDAY are located similarly.

METHODS

The east-central towers were searched for dead birds on 24 August, 8 and
15 September, and-twice a week thereafter through October. At KX]JB and
KTHI, a path approximately 6 m (20 fr) under each set of guy wires was
checked to a distance of 305 m (1000 fr) from the tower. In addition, the
roof and the small grassy area around each station building were searched. At
WIAY, the entire mowed, grassy area and the roof of the station building
were checked.

‘The Omega tower was searched daily from 8 August through 15 November.
Since the dense marshy and grass vegetation made it impossible to search the
entire area under the guy wires, a sampling plan was developed to obtain an
esumate of the toal kill (Avery ef al. 1973). The central gravel area and the
service roads were searched complecely, and, in addition, 24. sampling plots,
122 m (40 fr) square, were located trandomly throughout the marsh and grassy
upland surrounding the tower.

Since the method of search precluded the estimation of total kills at the
va-teentral towers, comparisons in this paper are based only on the birds
actually found. No direct comparisons can be made of the total numbers col-
lected since the Omega tower was searched daly and the cast-central towers
only twice a week. However, more valid comparnisons can be made of the species

composition and seasonal tuming of the birds found at the various towers

The semor author conducted alt the searches at the Omega tower, and at

e cast-central towers oa 24 August and 8 September The jumor author con
ducred che rest of the searches ar the east-central towers
RESULTS AND DHSCUSSION
A toral of 561 birds ot N8 species werercolleared ar the four towers through
ceCrbe tall CTable Ty o addinon, tive red bars, Lavwrnc bBoreadin, were tound,
oo ae the Omega tower and one ar KTHE Based on the saanpling plan, the
90
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Tasir 7 BIRD LOSSES AT TOWERS IN EASTERN JORTH DAKOTA — FALL 1972 (Conunued)

Total East.
Central Grand
\peaies KX)B! KTHI! WDAY! Towers! Omega? Total

o 6

Gray cheeked Thrush (Catharus menimuy) 1
Veery (Catharus fuscescens) 1

Goiden crowned Kinglet « Regulu, satrapa) 3 2

Ruby crowned Kinglet ¢ Regwlus calendula)
Solitary Viteo tVireo solstarius )

Red-eved Vireo (Vireo nlivacess)

Philadelphia Vireo (Viren philadelphicus)
Warbhing Viren (Vieren gilisus)

Black anud-white Warbler (Mnsowlta 1ana)
Golden-winged Warbler ( Vermisvora chryjoptera)
Tennessee Warbler ( Vermstora peregrina)
Orance-crowned Warbler (Vermirora celata)
Yellow Warbler ( Dendroica petechsa)

Magnoha Warbler ( Dendrotca magnolia)

Myvrtle Warbler ( Dendrowca ¢ (nronata)
Black-throated Green Warbler (Dendroswca virens)
Blackburnmian Warbler ( Dendrosca fusca)
Chestnut-sided Warbler  Demndroica pensylvansca)
Bav-breasted Warbler (Dendrosca castanea)
Blackpoll Warbler (Denldirosca itniata,

Pine Warbier (Dendrosca pinus)

Palm Warbier (Dendrosca paimarum) 1
Ovenbird (Seswrus aurocapsiius) 1
Northern Waterthrush (Seswrus norveboracensss)

Mourning Warbler (Opororms philadelphia)

Commaon Yellowthroat (Geuthlypes trichas)

Wilsons Warbler ( Wilsoma pusilia)

Canada Yarbler «(Wilsonra canadeniss)

American Redstart (Serophaga ruiicrlia)

House Sparrow ( Passer domestrcus)

Yellow-headed Blackbird « Nanthocephaini xanthocephalus)
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Fanit 1 BIRD LOSSES AT TOWERS IN EASTERN NORTH DAKOTA —FALL 1972. (Conunued)

Total East-

* Central Grand
Species KXJB! = KTHI! WDAY! Towers! Omega® Toral
Red-winges Biackbira . dreiatus phoentcens) I 2 3 [ 4
rchard Onigle lcreruy spurius) 1 1
Balumore Orniole lorerus . galbula: 2 1 3 { 4
Rusty Blackbird (Exphagus caroiinus) 1 1 1
Brown-headed Cowbird « Molothrus ater) 1 1 2 3 :
Rose-breasted Grosbeak ( Pheuctscus ludoticranus) 1 1 2 2 :
Purple Finch (Carpodacus purpureus) 1 1 1
Pine Siskin (Spruus pinmus) 1 1 1
savannah Sparrow (Passerculus sanduschensis) 10 10
Grasshopper Sparrow ( Ammodramus savannarum) ! 3 3
LeConte’s Sparrow ( Ammospsza lecontess) 2 2 4 3 -
Sharp-tailed Sparrow ( Ammospsza candacuia) 1 1 :
Vesper Sparrow (Paoeceres gremineus) ) 1 1 2 3 !
Lark Sparrow (Chondestes grammacus) i | 1 :
slate-colored Junco tjunco b hremalss) 24 12 6 42 4 46 :
Tree Sparrow (Spszella arborea) 7 29 3 39 7 46
 hipping Sparrow ( Sprzella passersna) t 1
. lay-colored Sparrow (Spszella pallsda) 1 1 2 7 9
Harris' Sparrow ( Zonotrschia querula) 2 3 5 3 8
W hite-throated Sparrow ( Zonotrickia albicollis) 2 1 3 3 6
Fax Sparrow Passerella sliaca) 2 1 1 4 1 S
Lincoln's Sparrow « Melaspeza {ncalns - 3 10 4 14
swamp Sparrow Melospiza georgrana ) 1 4 b} 3 8
~one Sparrow (Melnsprza melodia) 1 1 2 2 4
Lapland Longspur (Calcarsus lapponicus) 4 4 S 9
smith’'s Longspur ( Calcarsus pactus) 1 1
L Ladennbied - 1 8 22 2 24
iotal (RS species) 163 82 90 335 226 561
Cenerally searched wice a week see Methods)
Searched daily !




roral extimated kill at the Omega tower was 1037 birds. The greater number
ot birds actually found at this tower than at the other three was uadoubtedly
Aue i part to more frequent searches; however, the umbrella arrangement of
the |6 transmitung cables, pecuhar only to this tower, was probably an im-
portant factor.

In view of their similar locations and heights, it is remarkable that the
kill rotals of KX)B and KTHI were so disparate. Dead birds found 1t KXJB
were vrtually cowice that at KTHI and on 24 August, when 38 dead birds
were collected at KXJB, only | was found at KTHIL The presence of the vhick
shelterbelts to the north and west of KXJB may explain some of this differ-
ence Such habitat might result 1n larger numbers of low-flying or descending
migrants being attracted to the vicinity of the KXJB rower than to the KTHI
tower which has only a une-row shelterbelt nearby. Another major difference
i rthe two towers is the orientation of the sets of guy wires. If we assumc
simtlar volumes and directions of migration past both wwers, the difference
m onientation of the guy wire sets at the two towers may account for the
ditterence in the kill wrals Guy wires oriented as those at KXJB may be more
ikehy to intercept southeast-moving mugrants than those at KTHI ( Figure 2)
The orientation of the three sets of supporung guy wires at the Omega wower
iv very similar to that at KXJB, and ac both of these towers the majoriy of
the dead birds found were within 46 m (150 ft) of the tower base, beneath
and 1 the area between the northwestern and southern guy wire sets At
WDAY and KTHI most of the dead birds were found northeast of the wwers
within 25 m (82 ft) of the structures (Figures 2 and 3). Ceraainly, both Tl
habitat and orientation of guy wires merit further consideration as factors in
bird moreality at towers.

The largest losses at the Omega tower occurred during the nights »f 21.22
August (23 birds collected), 6-7 September (18 birds), and 4-5 October (48
birds1 A cold front had passed through the arca on each of the above days.
and the nights were characterized by overcast skies and northerly winds. Num-
bers of birds picked up at the east-central towers on these occasions were 76,
200 and 27 respectively. Of the 27 birds found on 5 October at the =ast-central
towers, 20 were from WDAY, the largest single collection of the fall for that
tower. Unfortunately, a heavy rain rendered the areas around KXJB and KTHI
excessively muddy, permitting only cursory searches. Otherwise, the total count
for that day probably would have been greater.

(rher large kills included 80 birds, mostly Slate- colored ]unu)s collected
on 12 October at the east-central towers, and 33 birds, mostly Tree Sparrows,
an 3 November at KTHI, whicli had been picked up by station personnel

KXIB and WDAY were not checked) Cold fronts vassing through the
cer-on on 10 Ocrober and 2 November bikely were major factors in these twoe
helis also Interesnngly, one and zero birds, respectively, were found ac dhe
Omega tower on the latter two occastons although overcase conditions vrevaled
there oo Possibly, this indicates that larger migratory movements occurred
‘hrough the Red River Valley region than through the James Rover Valley
w those mighes

1able 2 shows that the compusitton of the five princimal soecies kalled
vothe castcentral and Omega towers was dissimilar - Speaes most frequently
wHed ar the Omega tower, with the exdeption ot the Myrtle Warbler are
Characrenistic of marsh. prarie grassland  and brushy  thicket arcas, whereas
Jdiose trom the east-central towers prefer forest. foresc-edge ind brushy dhickers

94

This may reflect a difference in the general patterns of fall migration throu; :
the two regions, although local factors, incluging weather conditions and hat |
at, possibly contributed to the dissimilarities. Only the Yellow Warbler w
common to both lists.

TasLe 2. MOST FREQUENTLY KILLED SPECIES AT THE EAST-CENTRA!
AND OMEGA TOWERS.
East-Centra!l Towers Omega Tower

) Number Numb
Species Killed Species Kille.
Slate-colored  Junco 42 Yellow Warbler ' 19
Tree Sparrow 39 American Coot 13
Ovenbird 26 Myrtle Warbelr 13
Yellow Warbler 12 Sora 12
Red-eyed Vireo 11 Savannah Sparrow 10
Total 130 Total 67
(,,‘()% of total kill) (34% of weal kill)

Scavenger and predator activity was noted at all towers throughout tl %
study. While observations of marked birds placed at various sites around th: |
Omega ower indicated that the daily, early morning searches kept losses « !
tower-killed birds there at a level of less than 5 percent (Avery et al, 1973 3
such Idsses at the eastcentral towers probably were more substantial sin |
searches were not made daily, There was no means o estimate the magnitud !
of the losses at the cast-central towers, however. :

SUMMARY ’

n the fall of 1972, bird mortality was monitored ac the KXJB-TV, KTH
TV, WDAY-TV and Omega towers in eastern North Dakota. Altogether, 3() i
birds representing 88 species were collected. Species most frequently killed :
the east-central towers (KXJB, KTHI, and WIDAY ) were dissimilar to thmi
most commonly killed at the Omega tower. largest lusses occurred on overca: |
nights following the passage of cold fronts through the regions. Scavenger:l
and predators probably removed substantial numbers of tower-killed birds = !
the east-central towers,
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A Review of Factors Involved in Bird-Tower Kills,
and Mitigative Procedures '

Bernard N. Jaroslow?

nights during fall migration.

An

Between 5 million and 80 million birds are killed annu-
ally from collisions with man-made structures, with the
largest kills occurring to passerine species on overcast

understanding of avian

physiclogical and behavioral factors conducive to collision
helps in development of methods for mitigation.
factors involve structure siting, light-source type and fre-
quency of the signal, and precautionary measures for over-
cast weather and bird migration seasons.

Mitigating

INTRODUCTION - THE PROBLEM

Focords of bird kills from collisions with
san-made structures wvere made before the turn
of the century. Lighthouse keepers early rec-
ognized the positive correlation between foul
weather and the number of birds killed. They
also recognized that the beacon light served
as an attractant for birds in overcast weather,
and attempted to mitigate the attraction by
using colored fiiters and varying the flashing
rates (Avery et al., 1978).

According to Banks (1979), an estimated
1.25 million birds are killed each year from
collisions with towers, tall buildings, monu-
ments and lighthouses, and 3.5 million die
from collision with windows (Banks, 1976).
According to the newsletter "Ecology USA"™
(May 7, 1979), this total is closer to 80 mil-
lion birds.

One of the more thorough investigations
of the problem of bird collisions is an 1l1-
‘'year study conducted at a TV tower in Leon
County, Florida (Stoddard and Norris, 1967).°

lPlper presented at the Mitigation Sympo-
sium, Colorsdo State University, Fort Collins,
Colorado, July 16-20, 1979.

25cologint. Division of Environmental
Impact Studies, Argonne National Laboratory,
Argonne, Illinois 60439.

3These studiecs are typical of the find-
ings reported by many others. Avery et al.
(‘978) have ~ublished an excellent annotsted
bibliograpty which is concerned with the types
and numbers of birds killed at principal
sources of impact, e.g., TV towers, light-~
houses, monuments, and around cecllometers.
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The largest single-night kill was estimated as
between 4000 and 7000 birds in October 1955,
with a 2500-bird kill recorded in October 1957.
Over the ll-year period, about 30,000 carcasucs
vere examined, although the number actually
killed {s probably several-fold higher becausc
many birds were not found in the weeds or had
been taken by acavengera.

The nightly toll during migration is
highly variable. 1In 12 nights of bird collec-
tion at a TV tower in Topeka, Kansas, {n the
fall of 1954, the nightly kills ranged from
3 to 585, with a median of 25 (Tordoff and
Mengel, 1956).3 Finches and warblers composed
about 70X of the victims; ovenbirds, vireos
and thrushes made up another 25X. These pro-
portions vary from one report to another, but
the groupa listed are consistently the major
victims of bird-kills by collision. Hassler
et al. (1963), using radar, found that some
birds elected to fly under the overcast and
others flew above. This is likely to be
species- or group-specific behavior which might
account for the preponderance of passerine
birds that are victims of collision with
towers and skyscrapers.

The most spectacular bird-kills have been
the kill estimated at 15,000 to 30,000 birds
at a 1000-foot TV tower, on the night of Sep-
tember 18, 1953, near Eau Claire, Wisconsin
(Kemper, 1964), and the kill estimated at
50,000 birds at a ceilometer on the Warner
Robins Air Force Base near Macon, Georgis, on
the night of October 7-8, 1954 (Johnston and
Haines, 1957).

Given this problem, the objectives of
this paper will be to examine: 1) the condi-
tions that lead to bird kills via collisions;




2) the physiological and behavioral factors
conducive to such collisions; and 3) some suc-
cessful and proposed mitigative procedures.

CONDITIONS THAT LEAD TO BIRD-KILLS
WITH STRUCTURES

Three major factors that lead to bird
collisions with stationary objects are:

+ "Invisibility" of the Object--A raptor in
pursuit of prey, and vaterbirds taking off in
panic, may collide with transmission lines;
low-flyi{ng nocturnal migrants often collide
with tall, unilluminated structures such as
buildings, stacks, and towers.

+ Deception--The bird seas a continuation of
air space beyond a reflecting window and
strikes it at full flying speed.

» Confusion--Discrets sources of light
attract, confuse, and disorient night migra-
tors on overcsst nights (for example TV towers
or lighthouses).

Analysis
Invisibility

When birds strike wires, it is probadly
because the object has become "invisible"
owing to inattentiveness of the bird. A falcon
pursuing a pigeon or a flock of ducks taking
off in panic may be too intent upon what it s
doing, and, consequently, does not see vires.
In transmission line corridors carrying more
than one powerline, e.g., & 345-kV and a
765~-kV system in the same corridor, the wires
provide a formidable obstacle course for a
panic-stricken flock of birds.

Transparent walls (windows) or glases-
walled corridors which provide a viev of an
open outdoor space have been a source of con-
stant, low-level kills of resident and migrat-
ing blrds (Banks, 1976).

kirds (lving at night may not see a
structure in their flight path, The occa-
sional larpe bird-kills that take place on
c¢l-ar nights during migration (Taylor and
Anderson, 1973) may, conceivably, occur when
an atmospheric temperature inversion with a
low-level jet stream (<2000 ft, altitude)
develops (Taylor, 1954). The migrating birds
may descend to take advantage of the tail wind
and large numbers collide with obstacles pro-
jucting f{nto their air epace (Hassler et al.,
1963).

Deception

Birds that fly into windows are deceived
by the reflections. A straight-on view
reflects the clear flight path that the bird
is using; from an angle, some other clear path
may appear. This type of problem could occur
either by day or by night.

Confusion

The most dramatic bird kills recorded are
probably those that result from confusicen.
They occur when the sky is overcast (with and
without rain, drizzle, or fog) and when light
sources are present to attract the migrating
birds. The light appears to serve as an
attractive super stimulus in the absence of
light from celeatial objects.

Cochran and Graber (1958) graphically
described how the area ardund a TV tower was
occupied by a heavy concentration of birds cir-
cling around, and fluttering about in confu-
sion. They suggested that the illuminated area
around the TV tower served as a lighted room
vhich many birdas were reluctant to leave.

Birds repeatedly circled the tower until they
collided with guy wires or the tower frame, or
finally fell exhausted to the ground. The
behavior of the birds, and the numbers killed,
were unaffected by whether the tower was or
was not transmitting.

BEHAVIORAL FACTORS

There are several questions that must be
answered before we can understand why the
birds are killed in such large numbers and
before we can develop methods for mitigating
the magnitude ¢f the problem. First, why are
the birds nttracted to the lights on overcast
nights? Second, why do they fly around rhe
Itghte unt{! they arc cxhausted?  Third, whv
do they scem to be so disoriaznted that the:
{1y tonzo the ground or fnto Yarge, illumiaat
rtructurces such as monurments and cooling
towey s’

To miewer the St aeat for we mfy'n
examine the method by wirich hirds navigate at
night. The explanation {0 the tarpe towe
kills on overcast nights probably does not
reside with a single bihavioral response asso-

cliated with mig-ation; instead, it {s the
result of the relative strengths of different
behavioral patterns at different stages of the
migration.

It I3 now generally accepted that long-
distance migrants primarily use celestial
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navigation (Emlen, 1975). The {irst phase of
setting out on a migratory flight is to deter-
mine the direction of the goal. According

to the experimental data of Wiltschko and
Wileschko (1976, 1978), the i{nitial orienta-
tion is determined from the geomagnetic field.
The uvirds then take a bearing on the stars

and use celestial navigation during the actual
flight. The ability to navigate by the sun
and stars during migratory flight includes the
ability to compensate for the movement of the
stars during the night (Bmlen, 1975; Sauer,
1958).

1 propose that, under overcast skies, the
dominant orienting stimulus of celestial
objects is lost; then, the dominant stimulus
becomes the geomagnetic field. Leask (1977)
suggests that the signal is associated with
the optic spparatus and that the weak radia-
tion of the geomagnetic field is amplified by
& mechanism in the eye which is capable of
"optical pumping."” Whatever the mechanism is
for sensing the geomagnetic field, the
strength of this stimulus appears to be weak.
The geomagpetic orientation may be maintained
and strengthened by "consensus" of the flock,
i.e., Graber (1968) reports "... migrants
flying under complete overcast were extremely
vociferous. As the cloud layer broke, call-
ing declined, but as the overcast closed again
about 2200 CST, calling began to increase
again ...."

In any case, the strength of the orfeat~
ing stimuli, in some night-migrating birds, 1s
less than the stimulus produced by a point
source of light when the sky is overcast.
Kemper (1964) suggests that birds flying under
overcast conditions orient on tower lights as
they would on stars. As they approach the
1tght their direction of flight relative to
the tower light changes, and they are no
longer in conformance with the celestial ori-
entation established at or before take off.

To make navigastion corrections on what has
become their "guiding star," the birds begin

a spiral around the light. This terminates

in collision with the tower or {ts guy wires,
or with exhaustion and collapse 'on the ground.

Sorwtimes the point source of light is a
ceilometer or an illuminated structure. When
the birds enter the illuminated area, they
appear to be confused and circle inside and
around the illuminated area until they fly
into a nearby structure or fall exhausted to
the ground (Howcll ct al., 1954; Johnston and
Haines, 1957) while in the beam of a ceil-
ometer; and there is a rvport of many birds,
on a rainy night, flying into the ground
sround a recreation arcu that was {lluminated
with tall light poles (James, 1956).
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derbert (196Y) gives a convincling arqu~. .t
in explanaticn of tt: entusion anl disoricar,
tion of birds when they fly into an {lluminatcd

area, particularly in rainy or misty conditions.

He suggests that, in night flights, the blrds
stabilize themselves on a horizontal horizon,
with lighter arcas above and darker masses
below the horizon. In the 1lluminated areas of
a light source, they become disoriented and may
suffer vertigo when their sense of gravity is
at variance with their sense of vision. As a
result, birds in the light beam are seen to
flutter in a confused manner. Some of the
birds are apparently so visually confused that
in these situations they appear to accept the
edge of light and darknesa as the horizontal
horizon, and fly into the ground; other birds
refuse to leave the cone of light, flying
round and round until they fall to the ground
exhausted (Cochran and GCraber, 1958; Howell

et al., 1954; James, 1956; Johnston and Haines,
1857). 1In his discussion, Herbert points out
that pilots have shown the;same disorientation
wvhen confronted by bright lights on dark
nights.

MITIGATION

Collisions resulting from "invisibility"
of an object involve wires (e.g., transmission
lines, telephone wires), transparent walls
(glass-walled corridors between buildings),
and tall structures not visible on dark nights.

M{tigation of killa by ovirhead wircs and
cablea could be accomplished by conscilentiously
avoiding, where possible, the siringing of
wires across flight corridors, for cxample,
near lakes and ponds used by water birda, or
across major migration corridors such as the
Migainsutppt 1 1ywnye (Coddved nod REchardan:,
1974). Silhoucttes of raptors on windows hLavc
been used with s.iccess to roduce blrd losses
from collision with windows or window walls
(National WIldI{{¢, 19706). Tall, dark struc-
tures could be {llumirated on clcar nights tut
left darkened on overcast noghts, <hen they
would serve as an attractfon and hazard.

Collisfons resulting from deception occur
when birds sec 4 reflectlon of open alr space
and fly into the reflective surface, a frequent
problemr with modern architecture, which uses
large arcas of glass. In many instances,
reflectivity is enhanced bhccause the windows
are covered with heat reflectors which can
serve effectively as mirrors. Thi: hazard pri-
marily affects diurnal residents and migrants.

Mitigative procedures are several, but the
easiest way to decreasce the [ldelity of the
reflected image (s to have white-lined drapes

*
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{n the room, or have the room Iights on in the
daytime vhenever bird-strikes are likely to
become frequent. Any method that would
decrease the fidelity or the brightness of the
reflected image would be helpful.

Collisions resulting from disorientation,
with subsequent confusion, are associated with
night migration on overcast nights. The dis-
orientation results from stationary lights on
the ground or on towers.

The study by Cochran and Graber (1958)
provides information useful in understanding
the causes of disorientation and in develop-
ing mitigative procedures to decrease colli-
sions. ' By counting the number of bird calls
per minute, they found that the numbers were
much higher vhen cthe lights were on and
decreased rapidly as soon as the lights were
extinguished. They used different on/off
sequences for tower lights and found that the
nunber of bird calls increased about two min-
utes after lights were switched on, and by
four minutes after illumination the frequency
vas at or close to maximum. Immediately after
the lights were extinguished, the birds left
the vicinity of the tower, as evidenced by the
diminishing volume, as well as number, of bird
calls. 1In support of the mitigative efficacy
of intermittent 1llumination on the size of
bird kills is a reference to an experiment at
Dungeness Lighthouse in which the newly in-
stalled lighthouse beacon was flashed for one
second in every ten-second period (Avery et al.,
1976, citing Baldwin, Ontario Naturalist 3:3-11,
1965), and the numbers of birda killed declined

from previous years when the {llumination had
bevn constant.

Mitigative procedures for afrcraft warn-
ing lights on towers and tall structures should
provide for a lighting sequence in which the
lights are on for no more than two minutes and
off for less than one minute on overcast nights
during the migration season. Further research
might show that a ten-second cycle, such as
used at the Dungeness Lighthouse, 18 both fea-
sible and effective. The light intensity
should be decrvased as much as is compatible
with fts function as a warning light. This
would limit the zone of attraction and the
intensity of the stimulus.

Illumination of tall structures such as
monuments and cooling towers (Rybak et al.,
1973), when used for esthetic purposes, should
be stopped during the danger period. The
lights in skyscrapers should be extinguished,
if possible, or drapes should be drawn at
those times,

Many expcriments have been conducted to
determine caus®-effect relationships bulween
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differeul colored liglts and bird collisions

with {lluminated structures, but the results

are inconclusive." This 1is not surprising.

Studies of color vision in birds (review by

Stillman, 1973) show that color sensitivity is

highly varisble among different families.

Most unfortunately, few of these studies were

concerned with passerines, due, in part, to

the difficult technical problems in working

with these small birds. A thorough study

(Donner, 1953) of spectral sensitivity in :
pigeons showed that they have good vieion over ;
the entire region that humans call "visible .
light.” » l

Ceilometers, because of their intense
beam, provide a super stimulus, and attract
migrators from many mi{les. Fortunately, miti- '
gation of the problem ie simple - use of !
ultraviolet light (Terres, 1956; Tordoff and
Mengel, 1956) or infrared light (Donner,
1953). Both are invisible ¢o birds but easily
detected with instruments. ' According to Mr.
Donald Whitman, Chief of Data Acquisition,
National Weather Service, Central Division
(Personal Communication), a&ll U.S. airports
use rotating beam ceilometers with continuous
recording. Rotating beam ceilometers give
1ight in the Infrared range. (For example,
the light source advertiscd by Weathertronics,
Inc., is described as a laser diode that emits
400 W, peak power, at 900 nm.) A fixed-beam
ceiling light is sometimes used with a five-
minute on-off{ cycle. 1 am unaware of any
bird-kills associated with the use of efther
system.

SUMMARY

Between 5 million (Banks, 1979) and
80 million (Ecology USA, 1979) birds are
killed snnually by collision with man-made
structures. liny collide with objects that
are poorly visfble, such as wires strung across
their flight path; objects that decelve by
reflecting a free flight path; or, on overcast
nights, structures with polnt sources of {llu-
mination which act as super stimuli that
attract, disorient, and confuse.

Mitigatlon can be achicved by better
siting of wires, decreasing the reflectivicy
of surfaces, substituting ultraviolet or Infa-
red light in ceflometers, and using an appro-
priate on-off cycle for warning lights and
ceilometers on overcast nights during migra-
tion (further research is required to deter-
mine the optimum cycle). Illumination for

“Sce the annotated bibliography of Avery
ct al. (1978) for refercences to these studies.
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esthetic or advertising purposes should be
extinguished, vhenever possible, during danger
periods.
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AUTUMN 1969 T. V. TOWER CASUALTIES
AT NASHVILLE

By Asmiuia R. Laskry

The collection of T. V. Tower casualties in autumn 1969 in Nashville
was well organized under the leadership of M. L. Bierly, starung in lace
August and continuing unt!! mid-November with the help of several others.
The birds werc brought to me, counted, listed and then frozen for future

studies.

“The first casualty was 2 Kentucky Warbler on 22 Aug. The total number
killed was 1,909 of 70 species—307 (51 species) at WSIX and 1,602 (37
species) at WSM.

Excepting a1 Starling on 7 Sept. and an American Redstart on 10 Sept.,
no birds were found unul 18 Scpt. when 62 were gathered at the two
{ towers and on 19 Sept. 1 total of 200. Northerly winds, subnormal mean
! temperaturcs, overcast skics and 1 passing cold front prevaled st this period.

weather period.  On that night there were 139 casualties at WSIX and
L172 at WSM. After a telephone call at 21:30 14 Oct. from Mr. Clurk
Sewell, on nizht duty a0 WSM, ML L Bierly, john Riggins, K. A. Goudpasture
ind A. R. Laskev collected 152 birds as thev fell befor. midnight where
they could be scen on the hghced concrete parking place southeast of the
tower. The others were gathered from the grass and wooded arcs on the
morning of 15 Oct. Among them were 254 Tennessee Warblers, 220 Oven.
birds, 206 Buy-breasted Warblers, 162 Magnolia Warblers and 115 Chestnut-
sded Warblers.

- v o m

In late October there were few casualties and from 1| Nov. through 12
Nov., only 27 1t both towers. Irom 12 Nov. to the termunation of the
nsits on 16 Nov., none was found.

Compared with previous records for early fall arrival and lace departure
of migrants. the tollowing are of nese: Golden-winged Warbler, 1 Oui;
Cape May Warbler, 14 Oct.; Black-throated Blue Warbler. 19 Sept.: Biick-
poll Warbler, 1§ Oct. (7 found 4t the two towers); Hooded Warbler, 1s
Oct. (onc at each tower).

The list for the two towcers follows with the
WSIX and the sceond number WS\
pecies was found only at WS\

first numeral indicaung
-An asterssk (*) indicates that the

Sora 2; Yellow -oudled Cuckoo 3; Blick-billed Cuckoo 1

Whip-poor-wiii
1-2: Yellow-shafeod [ hicher |

- Ycllow-bethed Sapsucher 2-1: Great Crested

Flycatcher 1. Yellow cbelined Thoatdlir -10 Acaduan Fhvaatcher 121 E. Wood
Pewve 1-2; Ked-bronied Nuthaton 1-20 Brown Crccpcr 1-2: Winier Wren
Lo Long-billed Mo Woren 1ov: Cuihad 4-12: Brown Thracher 1. Robin
2*: Wood bheush 16 Hornue Thenh o: Swamson’s Thrad 148 (Grayve

cheeked Throde 1v 1) Goldencrow ndd Kingler 408, Rulwy ccruw ned Koaglet

l [V 40, 1ves)
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The largest hill occurred on the night of 14-15 Oct. during 2 similar

\
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"-9; Starhing 1°; White-eyed Vireo 1-4; Yellow-throated Vireo 2*: Solitar,

Virco 17; Red-eved Vireo 8-53; Philadelphia Virco 2-14: Black-and-whiee
Warbler 6-38; Golden-winged Warbler 17 Tennessee Warbler 32.34.
Orange-crowned Warbler 1-4; Nashwilie Warbler 7 Paruly Warbler |

Magnolia Warbler 17-204; Cape May Warbler 1 Black -throated Blue Warbler
3*; Myrtdle Warbler 9-9; Black-throated Green Warbler 11-66; Blackburnin
Warbler 10-53; Yellow-throated Warbler 17; Chestnut-sided Warbler 8.12;
Bay-breasted Warbler 41-246; Blackpoll Warbler 2-8: Palm Warkler 1013,
Ovenbird 25-249; Northern Waterthrush 4-4; Kentucky Warbler )+,
Connecticut Warbler 17 Yellowthroat 7-14: Ycllow-breasted Chat 4+,
Hooded Warbler 2-3; Canada Warbler 1°; Amenican Kedstart 9-14; Bobolink
15; Brown-headed Cowbird 1 Scarlet Tanaver 1-3: Summer Tanager 1.5
Rose-breasted Grosbeal 7 5 Indigo Bunting 6-Te: Dickonsel 10 Pine Siin
1; Grashopper Sparruw 17: Shate-colured Junio 2 ¢ Lield Sparrow 2.
YWhite-crowned Sparrow i White-throated Sparrow  1-20 Swamp Sparro.
4-3; Sonyg Sparrow 2: Unidenuifuble on account of condition §-5.

Grateful achnowledgmen for thar help is extended to ML Beelh, Co W
Fentross. Ko AL Goodpasture, 0 1 Parrsh, John Rivuins, 1. O Trabue
and the personnel of WSIN and WSM T V. towers.

The following correction should be made for the 1963 report on autumy
casushion: Megrant, 40:25, parageaph 50 hne 30 delone 3110 Blackpoll Warbler,,
substituze 319 Black-and-white W arblers.

1921 Cravbar Lane, Nashville 37211,

NOTICE TO MUMBERSHID

~ Dues for 1970 are now payable Pavment o uld beesent to the Trezs.
urer. Kv.nnc:h H. Dubke, V02 Niavajo Drve. Chittanoogs. Tennessee

37411, 35 ~won as poswble Your cooperation will be apprevated

IVor 40, tyer
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EASTERN BLUE
AT A

By Asmitia R, Law

For the 1969 nesting scason
Neptune Community of Ashlan
number of nest boxes to 70, plu
of rural road.  Regular weekh
M. F. Herbert and AL RL Lavka
brood fledeed. The nesthngs o
aght females were trappad win
Onc of these was nesting in the
the others were in boxes frum

they had boen hatched.

Nest-buildinyg started in lice
the pcak on 12 Apnal when 45 4
plete sets of siv cgrss 14 had
volkless epy wav lad tn u new v
year Houtwe Spariows (Puvr o
1968.  Thev were persistant a:
and egys.  There were two Cana
Tufted Titmouse (Parus fyolor

Of the 70 avaulable nest boves
Eggs faid, 708 (166 WIS ), Culs
aumber Laid) 1 unsuccessful cpen s
successtul cxes and vounye v did
tsbubited.  The heasiost Joss 1
nests were intact as tvpical aa s

A puzsling fovture was the b
of cgus (91 vues 1n 22 nostsy. !
bluebirds over the nesvt bow by
Ve know that cats Kiffed v 1.
ever, as e hive 30 males rrom
aahe the necesaary observation.
obvious procedure s o mon
fulures (seven 1 cach ot v,

During the heat of semmcs

wnthine, were dbandoned oo
pcrnod, voung n lhu nests sve
box top with alunmunam foit w
baxes contaiminyg ¢ous may by

pesting scason.

Snmuall number. diappeares
ﬂcdgnl rouny Thewe
Seven young wore Toend eond o

Watrg
17200
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GENERAL NOTES

Attraction of nocturnal migrants by lights on a tclevision tower.—Allen (188).
Ball. Nues. Orn. Club, 5:131-138) called attention to the fact that birds killed themseives
by flying against the lights of lighthouses. Some of the lighthouses at which bird mor.
tality eccurred had red lights, others white. rome had flashing, and some had fixed light-.
Gastman (1886. Amer. Nat., 20:981) estimated that a thousand birds (fall migraats:
were killed at electric light towers in Decatur, Illineis.

Mese recently, Pough (1948. Audubon Mog., 50:334-335) described mass mortality of
migrants on the Empire Suate Building. New York. but made no mention of lights on
the building. Howell, Laskey, and Tanner (1958, Fifson Bull., 66:207-209) indicated
that migrating birds may be atiracted by the light beam of airport ceilometers.

Mertality of nocturnal migrants at television towers has also received attention, and
prosently several studies of this phenomenon are in progress.

In their outstanding analysis of bird mortality at a 950-foot television tower in Topeka.
Kansas, Tordoff and Mengel (1956, Univ. Kams. Mus. Nat. Hist. Publ. 10:17-20
diecussed, among other things, the randomness of the sample of birds killed and calcu.
lated the number of migrants, assuming that the birds were uniformly spaced across the
sky and neither attracted to the tower nor dispersed by it

Recently the present writers made ebservations at a 964-foot television tower located
10 miles west of Champaign, lllinois, and obtained evidence that nocturnal migrants may
be sttracted by the red lights which are placed at 140-foot intervals along the tower.

During the night of May 29-30, 1957, there was a notable migration of birds in the
vicinity of Champaign County. One or the other of the writers was present at the tele-
vislon tower from 8:00 p.m., May 29 until 3:15 am. May 30. The area was overcas
and s light mist fell during part of the nizht. The sorface wind was light from the
ES.E. Graber did not arrive at the tewer uniil 11:30 p.m., but heard birds passing over
the city of Champaizn between 10:00 and 11:00 p.m. and also at two places slong the
10-mile route from city to tower when he stopped to check on the migration. Ujin
reaching the transmitter he was immediately impressed by the great number of bird call-
heard in the vicinity of the tower. It was apparent that there were more birds near
the tower than away from it

Besides hearing the birds we found that we could see birds passing the tower throu:h
the besm of an sutomobile spotlizht. The spotlizht beam reached the top of the tower.
and we could judge the height of passing birds by the positions of the red tower lizh'-
and the atischment points of three sets of cable gurs. Table 1 summarizes counts uf
birds which we made between 1:24 and 5:02 a.m.

Thronghout this period mizrants were around the tower and from call notes we idon-
tified Veeries (Hylocickla juscescens). Dickcissels «Spiza americana), and Indigo Bunt-
imgs (Passerina cyanca). Many of the birds probably wete warblers, but we could n-
be certain of their identity.

The migrants were not evenly distributed but appeared in waves from the south. In
the sicinity of the tower they were obviously confused, and their behavior was simi 4
te that described for birds in s ccilometer beam by Howell. Lazkey, and Tanner (1431
Filson Bull, 66:209). The migrants flew quickly through the framework of the tow-t.
then circled at the edge of the lighted area and passed through the tower sgain. M-
birds ‘Zlew between clevations of 100 and 900 feet. but & few were above the tower ari
some were as Jow as 130 feet. In spite of the numerous obstructions which the fran
work of the tower offered snd the fact that as many as 31 birds passed throuzh or neat
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SUMMARY OF OBSERVATIONS

CHawir
Time Bird
CcDST Minutes notes
am. heoro
1:24-1:32 8 70
1:55-2:00 3
2:04-2:09 3 104
2:25-2:31 6
2:33-2:37 R} 102
2:40-2:44 4 102
2:45-2:49 3
3:03-3:05 2
3:20-3:24 4 102
3:25-3:30 K)
3:50-3:54 4 101
3:55-1:02 H
4:22-4:29 7 101
4:30-4:40 10
4:50-4:36 6 31
4:56-5:01 5
5:03 Quite light bu:

With the spotlight we cowid v
uenally lost them as they entered 1l
bitds away from the taver. Trwr ot
east, and all threr gained altitude
birds as they left the tower fram-v

Because the televizion tran-nun
observations bLegan, we assumed
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this view. At this time the kv w.
arrived at the tower tapproxniai
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Warblet (Dendroiva coronatur. 3~
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the tower in one minute, very few struck it. We heard several hit during the night but
fsiled to find specimens the following morning. The number of birds heard 1o call per
minute varied from 9 10 26, and the number seen per minute varied from 5 1o 351
{Table 1). We could not tell how many times an individual bird was counted. for birds
entered the beam and the tower structure from every possible direction.

The spotlight beam itself may have had some effect on the migrants, but certainly the
birds behaved in the same conlused manner whether the spotiight was on or ofi. When
the spotlight was off we could see those migrants that pasied very close to the red
tower lights, and it was apparent that birds entered the lighted area from ditferent

" directions. How long an individusl bird msy have flown about the tower we do not

know, but {rom the call notes we felt certain that new birds were arriving regulasly while
others were moving away to the north or northwest.

Tase 1
Suuxur or Osstrvations Maoe ar Teievisiox Tower ox May 29, 1957,
Cuaxracx Cousry, ILuivors

Time : Bird Bircs Birds Birds Elevotion
CcosT Mirnstes notes hoord seen een of most birds
am. heord per minute per minute (feet)
1:24-1:32 3 70 9 78 10 600-900
1:55-2:00 3 : 106 21 400-600
2:04-2:09 3 104 21
2:35-2:31 6 185 . 3l 400-500
2:33-2:37 4 102 2
2:40-2:44 4 102 b3
2:45-2:49 4 202 Sl Under 500
303-3:05 2 8 17
3:20-3:24 4 102 2%
3:25-3:30 3 155 3 400-600
- 3:30-3:54 4 101 5
3:55-4:02 7 151 n 400-500
4:22-4:29 - 7 101 14
4:30-4:40 10 101 10 400300
4:50-4:56 . 6 §1 9
- 4:86-5:01 5 2% H
503 Quite light but birds are still passing.

With the spotlight we could track individual birds ss they approached the tower. but
woumally Jost them a3 they entered the tower framework. Three times we tracked individual
birds away from the tower. Two of these flew to the west-northwest and one to the nortii.
east, and all three gained altitude as they left the tower area. Several times we tracked
birds as they left the tower framework and saw them circle and return to the tower.

Because the television transmitter itself was turned off (at 12:45 am.) before our
observations began, we assumed that the confusion of migrants was caused :olely by
the lights.

Observations made between 3:30 a.m. and 5:45 a.m. on November 5, 1937 corroborated
this view. At this time the sky was overcast, but there was no precipitation. When we
arrived at the tower (approximately 3:30 a.m.) the transmitter was off. but the tower
lights were on. We noticed a few birds fluttering about the outdoor lights of the trans-
mitter buildinz and identified five Slate-colored Junces (Junco hyemalis) a NMartle
Yarbler (Dendroica coronatai, and a Swamp Sparrow (Melospiza georgidna). We heard
other birds calling as they flew g2bout the transmitter tower and counted eight call notes
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pexr minute during a four-minute period. In quick succession, we then made call note
counts of migrants as follows: one mile east of the tower at a place without lights—
one bird heard in five minutes, two miles southeast of the tower—no birds heard in
five minutes. Returning to the base of the tower, we continued making counts as follows:
with tower lights on, 30 birds in four minutes; all lights off, no birds in four minutes;
tower lights on, 9 birds heard, all near the end of a four-minute period; lights on.
birds in four minutes; lights on, 55 birds in four minutes; lights off, 6 birds heard.
all in the first two minutes of a five-minute period; lights on, no birds in first twe
minutes, but after the lights bad been on four minutes we heard 76 call notes in the
next four minutes.

Tuming off the tower lights definitely eliminated the congestion of migrants about
the tower. Immediatelv after the lights went off, we could tel! by the diminishing volume
of call notes that birds were leaving the vicinity, and in less than two minutes all birds
were out of hearing. After the tower was relighted it 100k from one to two minutes fur
the first birds 10 come into hearing, but thereafter the number of call notes increased
dramatically.

We could not identify, with certainty, any of the migrants that we heard during the
might, but at 7:15 a.m. we found five freshly killed birds (three Fox Sparrows. Pesser-
ella iliaca; one Golden-crowned Kinglet, Regulus satrape; and one Woodcock. Philohels
miner), and three crippled birds (two Slatexolored Juncos and one Goldencrowncd
Kinglet) under the east and west guys which support the tower.

Our observations indicate that confusion of nocturnal migrants by tower lights occur:
ealy on nights when the ceiling is low, and migrants are apparently forced to fly near
or below the 1000- 10 3000-foot level. On clear nights or on nights when cloud cover
is high, we learned, through the use of special audio equipment (unpublished manu-
script) that numbers of high-flying migrants pass the vicinity of the tower without
becoming confused.

Thus, calculations of total numbers of migrants bated on the sample of birds kilirl
at television towers are erroneous on at least two counts: (1) migrants are attracted to
the towers by the tower lights, and (2) only a very small per cent of the birds which
reach the tower are killed—WitLiax W. Cocurax, ¥ Cld, Champaign, Miinois, av!
Ricuano R. GraBEr, /llinois Natural History Survey, Urbcna, Hlinois, April 24, 1955.

Early record for the Ivory-billed Woodpecker in Kentucky.—An early re.t!
from Kentucky seems to indicale a greater amount of wandering amoug Ivory-bili-:
Woodpeckers (Campephilus principalis) than has commonly been attributed to the:
Col. Wm. Fleming noted in his journal for March 7, 1780. while near St. Asaph’s. «*
Logan’s Fort, about 20 miles south-southeast of Harrodsburg, that he had met with 4
species of woodpecker mew to him (N. D. Mereness, 1916. “Travels in the Ameruna
colonjes,” pp. 632-633). lle saw two individuals, “the Cock and the hen™ the form.:
having “a bright red head with remarkable large tuft of feathers on the Crown . ..
body snd the wings White and black.” One of the birds was shot, the female. Fleni: -
thought (but probably a male of the previous year, according to Dr. James T. Tanvu::
{letter 10 K. L. Dixon, June 25, 1958]). Fleming's description was essentially as fvtl =
“. . . the feathers on the throat arnd belly and part of the wing and tail a shining bis ~
it had nine stiff and strong feathers in the tail. . ., the middle one being six in" -
Jong from where the feathers begins. . ., its wings ten Inches long from the shoui.
[bend?) to the tip, 18 long fcathers in the wing, the two first and longest black[.]
31d tipd with white and each succeeding one more and more till the next to thr bae
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are white, both above and below. th
junction of the upper and lower by
black feathers from the Eves and bLa
legs was an inch and a half lonz -
and four inches in length{.] the b1
is three inches in lengtli, the tongu.
bright Yellow. . ., it weighed upwa

Fleming evidently began countinz
most. Judging from Ridgway's miea-
167, and pl. 8), the wing was larzes
not ciear how the measurements wer.
The bill length is only slightly too
seems right.

Tanner (1942, Nat. Audubon Soc.
identity or, at least. unproved, the
(in Bent. 1939. ['.S. Nar. Mus. Bull.
in Franklin and Monroe counties, |
evidence, presumablyv from the 15th o
Ohio (1943. Filson Bull, 53:33). .
Indiana reporls, it does make them a:

Editorial help from K. L. Dixon a:
thanks.—DaxsieL McKisiey, Biolog)
August 7, 1938.

Production of pelicts by a Blue
cristata), which was recovering {rom
tree ip our yard at Greenbel. Prirc:
U.S. National Museum, identiiicd the

As soon as we placed the jav in t
gleaned insects from the leaves and :
occasions, once on July 7, 1938, aud
hard pellet composed entirely nl cor
pellet’s surface was a bard. rouph o
consisted of the reddish tips of the "o
and had two slighily tapering ends—
Missouri, August 26, 1938.

-

Ruby-throated Hunimiughird ¢a;
Conrad Steele of Lexington., Virzinia
September, 1957, at Lexinzton, he <an
mingbird. While ke is not particularls
bied (Archilochus colubris) is our or
which were some flowers that humimi-
buise in a bush. Walking to the 5.t
hummingbird's neck. When he clajp
flew & rhort distance and fell 1o the .
it was & hummingbird. After rcaunz
apparently in gocd condition.—J. J. !
December 18, 1957.



Tall Television Tower and Bird Migralion

Max K. Plerce

HE construction of the 1,117-foot

high tclevision tower for KSOO-

TV eight miles southeast of Flandreau,

South Dakola was completed in July,
1960.

Scott Findley made us aware of mi.
gratory birds being killed by such tail
structures through studies made at
WEAU-TV, Eau Claire, Wisconsin and
other parts of the country. Due to
Scott's cncouragement we kept a record
of such occurrences at KSOO-TV, al-
though sonmecwhat incomplete at times.

Each year the tower was standing be-
tween July 1960 and May 1968 we re-
corded instances of birds being killed
by striking the tower. However, with
the exception of 1965 only one or two
birds at a time wcre rccorded, and
only during fall migration. During
spring migration except for one or two
occasions, did we ever find a dead bird
at the base of the tower.

On the night of March 27 and the
ecrly morning hours of March 28, 1965,
some 578 horned larks were killed eith.
er by [lying into the tower or the trans-
mitter building. This was during a
rather {reakish storm containing much
snow and high winds that camec up
suddenly and dissipated just as quick-
ly. It is believed that most of these
hirds were killed by flying against the
hghted windows of the transmitter

. The cngineer on duty lurned
out all llchts cxcept those on the tower
and one small light inside the building,
then closed all window shades. These
mcasurcs proved effective as alter-
wards, very few birds struck the win-
dows. As soon as the storm was over,
we recovered 578 individuals, all horn-
ed larks. This instance can hardly hLe
considered as having occurred during

4

" tower lights and closed all

spring migration, considering the time
was late March and all individuals re.
covered were horned larks, and winter
residents. We have never since noteg
a similar accident.

The worst instance of migratory birds
being killed at the KSOO-TV tower oc.
curred between 4:30 and 6:30 am. o
the morning of Scptember 14, 1965
when  approximately 200  individualy
were killed. One hundred and two ‘birds
of 32 diffcrent specics were recoversd.
Unfortunately a large number were not
recovered because their condition was
such that positive indentification could
not be made. A complete list of those
recovered is given at lhe end of this
report.

The weather just prior to the tim:
the birds started hitting the tower and
building was very unscttled. The tem.
perature was in the 60's with very lit
tle wind. About 4:30 a.m. the cngineer
on duty first noticed the birds hitting
the windows, and immediately turned
cut all lights with the exception of the
window
shades. The birds continued striking
the windows and tower until about 6:3%
a.m. Approximatcly 15 minutes later a
violent thunderstorm broke with heavy
driving rain and very strong northwest
winds which continued for about one
hour.

It is belicved that a migration wave
was flying ahcad of the storm and b
cause it was 30 close behind them, were
flying at a lower altitude than normal
Again, as in the spring, we fcit most
of the birds were killed by striking the
building.

The KSOO-TV engincering stafl !
the transmitter have instructions to 1¢:
cover as many bir

SOUTH DAKOTA BIRD NUTES
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instances of this kind in order to help
determine what steps we can take, if
any, to veduce the number of birds
killed in this manner. Unfortunately
we have as yet bcen unable to make
sny study of this nature at the new
2,000-foot TV tower.

We wish to thank Mr. Herbert Krausce
Jnd Dr. Willard Rosine of Augustana
college for their work in identifying
the birds listed below. Also great credit
must be given to J. Scott Findley for
his aid, interest and cncouragement .n
this study during the years and for his
welp in preparing this report.

LIST OF IDENTIFIED BIRDS
KILLED SEPT. 14, 1963

pied-billed Grebe ... ... .. 1
Least Bittern
Sora Rail ... ...
Mourning Dove
Wood Pewee . ... ...
Short-billed Marsh Wren ...
Catbird . ..

Swainson’'s Thrush
Gray-cheeked 'l’hrush e e

Cedar Waxwing
Solitary Vireo
Red eved Vireo
Philadelphia Vireo .
Black and White Warbler
Nashville Warbler
Parula Warbler ... .. .. . L
Yellow Warbler ... ... ... ...
Bay-brecasted Warbler .
Black-throated Blue Warbler ...
Blackpoll Warbler ...
Pine Warbler
Ovenbird . .
Northern Waterthrnsh et e
Mourning Warbler ... ..
Yellowthroat, male . .. ... ... ...
Yellowthroat, females ... ..
Wilson's Warbler ... ............... ..
Bobolink
Scarlet Tanager ..
Rosc-breasted Grosbelk
Ficld Sparrow ... ... .
Lincoln Sparfow ...
Swamp Sparrow . . ... ... . ...
Totals: 32 species - 102 individuals
—Director of Engineering, KSO0O-TV,
Inc., Sioux Falls, S. Dak. 57102
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Your Records Can Really Contribute

(Adapted from Atlantic Naturalist, Vol. 23:152)

EOPLE tend to send in lists when
they go to a known good birding
spot, which is fine, but one of the great
lacks in our records is of birds in yeur
own garden, giving carly and late dates,
Peak numbers, and nesting dates. We
suspect that most members belicve the
study of ficld ornithology is far more
advanced than is really the case. With
every review of the Field List we resl
ze how little we know about. bird mi-
Srations, habits, and nesting, and the
many other details that a broad range
ol observations from members could
eed a reliable corps of

observers well distribhuted through our
1egion who will send in their reports
systematically, and to whom we can
scnd seasonal suggestions.

Perhaps the traditional name of
“check list” for the printed form we
urge members to use is onc stumbling
block. May we suggest a rule: NEVER
JUST CHECK A CHECKLIST. A coin
piler finds few things more frustrating
than lists by good observers. from
choicc arcas on ace migration dates. on
which just a check mark appears after

Coutinued on Maxe %)
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KENETECH Windpower
AVIAN RESEARCH PROGRAM

PREFACE

Since the mid-1980s, KENETECH Windpower has been actively engaged in an effort to understand the
extent and cause of avian mortalities on its electric-generating wind energy facilities. KENETECH has
monitored wildlife behavior at its wind power plant, or Windplant™, in the Altamont Pass, east of San
Francisco, California, on a pre- and post-construction basis. The company also contributes funds to the
State of California for the purchase of off-site wildlife habitats; has developed 2 wildlife response and
reporting system; and has funded a project to test painted turbine blades as a potential bird warning
mechanism. To date, KENETECH has allocated and spent more than $! millicn dollars on avian
protection and related activities.

These efforts have evolved into a three-pronged action plan. The first element is the development and
implementation of siting procedures designed to eliminate potential environmental conflicts. As part of
the initial screening process leading to the selection of a site, KENETECH identifies and consults with
local and regional experts and conducts an extensive review of existing environmental studies and state
and federal inventories. With each successive stage of site qualification for potential development the
level of analysis of potential environmental impacts becomes more intensive.

The second elément is mitigation. Recognizing that research-based modifications of existing and/or future
Windplants may be limited, KENETECH Windpower continues to participate in programs that offset
losses to wildlife. These programs invoive plant and animal species which are either directly affected by
wind energy development, or are under great stress in other regions due to other causes.

The third element is research-based modification of wind turbines and/or an entire Windplant energy
system. This third course of action is the focus of this document.

In'1992, KENETECH Windpower established an Avian Research Task Force, comprised of

nationally-reknown ornithologists and research biologists, to conduct extensive research on the interaction
of birds with the wind turbines in KENETECH Windpower’s Windplant in Altamont Pass, California.
The findings of this research are intended to offer effective long-term mitigation measures designed to
substantially reduce the threat to birds — particularly large birds of prey — which reside in, or migrate




BACKGROUND

Birds both avoid and collide with obstacles either natural or man-made that occur along their paths of
flight. It is estimated that annually birds are killed in 57 million collisions witli vehicles; 1.25 million
collisions with tall structures (towers, stacks, buildings); and more than 97.5 million collisions with plate
glass.

Birds collide with wind turbines as well. Of particular concern is the loss of raptors (birds of prey) in
the Altamont Pass wind energy production area near Livermore, California. A specific focus of public
concern is the loss of Golden Eagles in this area.

In April of 1992, a two-year study of the Altamont Pass wind energy production area commissioned by
the California Energy Commission (CEC) identified 43 bird carcasses (19 of which were raptors) which
may have been killed by wind turbines within the study area (approximately 16 percent of the 80-square-
mile wind energy production area). The consultants extrapolated this data and concluded that as many as
567 raptors may have died within the entire Altamont Pass wind energy production area (which contains
more than 7,000 wind turbines) during the two-year study. The consultants also estimated that as many
as 78 of these mortalities were Golden Eagles.

The CEC study projected that the number of raptor strikes per 100 turbines ranges from 2.3 to 5.8
annually. Separate studies at another site, commissioned by KENETECH Windpower, estimate that the
range is 1.7 to 4.8 raptor strikes, per 100 turbines, per year.

These losses, in a statistical sense, are rare events. No observations of a bird flying into a wind turbine
were made in the course of the CEC study or the studies commissioned by KENETECH. The number
of ‘mortalities recorded is so small that no statistically reliable conclusions can be drawn regarding
location, conditions and activity/behavior of the birds at the time of death. Therefore, it is difficult to
determine the specific circumstances under which collision deaths occur.

In fact, there have been only two documented sightings of a wild bird impacting a turbine in nearly fifteen
years of wind energy production. Moreover, in its ongoing research program (described below), the
Avian Research Task Force has released homing pigeons in over 5,000 flights in and around
KENETECH's wind turbines yet only two pigeons have been observed colliding with a wind turbine.

‘This information is presented not to minimize the gravity of the problem but, rather, to demonstrate the
need for a comprehensive research strategy which examines the circumstances surrounding bird collisions
with turbines.
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PROJECT OVERVIEW

KENETECH Windpower is the world's leading developer of wind energy systems. The company operates
350 MW Windplant™ in the Altamont Pass, east of San Francisco. On that site, more than 3,000
KENETECH Windpower wind turbines generate electricity under a long-term power contract with the
local utility.

KENETECH believes that pollution-free wind generated electricity has outstanding ecological benefits—
for the environment and for society. Inherent in this belief is KENETECH Windpower’s commitment to
safeguard the wildlife which is native to areas utilized for wind energy production.

For this reaSon, KENETECH Windpower has launched a multi-year research and mitigation development
program in an effort to enhance the collision avoidance capabilities of avian species that utilize the open
space and habitat located in, or around, the Altamont Pass wind energy production area.

This research program is examining the sensory discrimination skills of American Kestrels, Red-tailed
Hawks and Golden Eagles to determine what visual and auditory stimuli are most effective in improving
a bird’s recognition of a wind turbine as an obstacle to be avoided. It is anticipated that it will take until
the spring of 1994 to make these broad determinations.

Based on this research, potential visual and/or auditory stimuli will be installed on or near specific
KENETECH Windpower turbines in the Altamont Pass, and the effectiveness of these devices will be
monitored. The installation and monitoring of these devices is expected to begin in the 1994 "wind
season” (April-October). The effectiveness of the adaptations will be assessed and additional avoidance
technologies and strategies analyzed as they are developed.

On a parallel research track, avian behavior within the Windplant will be documented. In this research,
selected KENETECH Windpower turbine arrays are being monitored by the Research Task Force.
Recorded observations in the wind resource area are made of wild bird flight activity/behavior and of
controlled flights of captive birds, under a variety of conditions and circumstances (to accelerate its
research and to collect enough data to make valid findings, the Task Force is augmenting its observation
of wild bird activity with trained homing pigeons—see below).

A three-dimensional (3-D) tracking system was developed specifically for this research by the scientists
‘of the Task Force. The tracking device records the flight paths of a bird as it maneuvers along a string
of wind turbines under a variety of conditions. The tracking device also calculates the point(s) at which
birds “flare" or alter their flight path to avoid the turbine(s).

The recorded flight tracks will be analyzed by the Task Force to establish a baseline of flight behavior
around turbines and to determine how flight behavior is affected by various conditions. The flight pattern
data may also help the Task Force determine which area around wind turbines poses the greatest collision-
risk to birds in flight — the zone in which a bird cannot alter its flight to avoid passing through the rotor
sweep of the turbine. Then, this data will be used to assess the effectiveness of potential mitigation
techniques and technologies.

It is anticipated that a reliable database regarding flight patterns and behavior will be accumulated by the
Spring of 1994, in time for the assessment phase.



Research and observations of wild bird behavior will continue in an effort to document activity and -
behavior patterns which may provide clues to possible causes of avian collisions (especially those
involving raptors) with wind turbines. '

A study of the raptor population in the Altamont Pass — with an emphasis on Golden Eagles — is also
under development. Funding assistance for this project is currently being solicited. Research is expected
to begin in late 1993. ‘ ’



